We report the results from a field experiment with a micro lender in Uganda to test the effectiveness of privately implemented incentives for loan repayment. Using a randomized control trial we measure the impact of three different treatments: Borrowers are either given a lump sum cash reward upon completion of the loan (equivalent to a 25% interest rate reduction on the current loan), a 25% reduction of the interest rate in the next loan the borrower takes from the bank, or a monthly text message reminder before the loan payment is due (SMS). We find that on average the size of the treatment effect is similar across all the treatment groups: borrowers in the treatment groups have a 7-9% increase in the probability of paying on time and the average days late drop by 2 days a month. The results suggest that simple text messages which help borrowers to better manage their repayment dates have similar effects as large changes in the cost of capital of 25% of interest. The impact of the cash back incentives are stronger for customers with smaller loans and less banking experience, the reduced future interest rate seemed to be most effective for customers with larger loans, while the SMS text messages were particularly effective for younger customers.
Introduction
Financial markets in developing countries are often hampered by a severe lack of even basic financial infrastructure such as functioning credit bureaus, uniform disclosure rules or the ability to use collateral.
These limitations substantially increase the cost of lending for banks since the overall applicant pool that lenders face is more opaque and the ex post enforcement of loans becomes more difficult as well, see for example Rajan and Zingales (1998) , Djankov et al (2007) or Karlan and Morduch (2010) for differences in the access to finance across countries. The lack of market wide financial infrastructure blunts any enforcement or screening mechanisms that operate through downside incentives, if borrowers who defaulted on one bank can easily access other lenders. 2 To ensure timely repayment, banks have to rely more heavily on self-enforcing private arrangements such as contracts that operate via upside incentives.
But poor payment behavior of borrowers in developing countries might also be the result of limited financial planning on the part of small businesses paired with a difficult operating environment for small and even larger businesses. Firms face many external shocks to their operations on a day to day basis,
for example infrastructure problems such as power outages, macro risks or even political problems.
These shocks can affect the underlying volatility of cash flows and increase bankruptcy risk. But these small businesses often have only rudimentary financial management and accounting practices to manage these risks 3 . The lack of internal financial controls exaggerates the impact of shocks, if managers are unable to properly respond by adjusting the capital structure or planned investment programs.
In this study we contrast the importance of these different hypotheses for poor payment discipline of small businesses in developing countries and the types of interventions that can help to reduce late payments. We compare interventions that provide firms with steeper financial incentives for timely repayments to those that make it easier for firms to keep track of upcoming payments such as SMS reminders. If small businesses strategically delay repayment since they know that lenders have only limited enforcement mechanisms, then the provision of incentives for on-time payments should reduce the benefits of this behavior. Sending clients SMS reminders, however, should not have any impact under this hypothesis. In contrast, these results should be reversed if late payments are predominantly a function of the inability of small business to manage their finances: Here steeper incentives would not help, since payment failures are not based on a rational cost-benefit analysis of borrowers but are a function of their inability to manage the finances of the business. In this context SMS reminders could have an impact on ensuring better payment behavior if they help firms to improve their cash management. It is important to note that we have a specific form of strategic behavior in mind here:
People willingly delay their payments since they are trading off the cost of incurring late fees on their existing loan against other possibly higher interest forms of finance (or not having access to finance all together). These incentives cannot help in the case of customers who have decided to default on their loans altogether.
We work with a bank in Uganda, UML, which predominately lends to small businesses in the semiorganized sector. To understand the role of dynamic incentives for loan repayment versus SMS reminders we set up three different treatment arms and a control group which received only the standard UML loan and no treatment. In the first treatment borrowers are promised to receive a 25% reduction in the monthly interest rate ex post, if they make all their monthly payments on time. It is paid as a onetime reward at the conclusion of the loan. We call this treatment "cash back". This constitutes a very large reduction in the cost of capital and should thus provide strong incentives for borrowers to repay on time. The exception could be fast growing firms with very high return on capital. If these firms are credit constraint they might be willing to pay late and bear the higher interest cost, since the returns from investing are even higher than the savings from paying on time.
In the second treatment we provide longer term and more back loaded incentives in order to isolate the incentive effect on fast growing firms. We call this treatment arm "future interest reduction". Customers are given a 25% reduction in the interest rate of their next loan (again a reduction from 4% to 3% monthly) if current loan payments are all made in time. For an average growth in loan size of 5% the benefit of this treatment is comparable to the one for the cash back treatment. But this incentive should be most effective for businesses that foresee a stronger growth trajectory and thus will require larger loans going forward. 4 Under reasonable assumptions about the firms' discount rate the net present value of the future interest rate reduction is 15% higher than the savings from the cash back at the time of the reward. Using the average loan amount and term, we calculated the average cash back reward. Then using the same figures, we projected the interest payments for the next loan assuming a 20% grow in the loan amount under the regular interest rate (4% monthly) and the reward one (3% monthly). We compare the savings from the cash back to the net present value of the flow of savings on interest for the duration of the future loan.
Finally, in the third treatment we compare these financial incentives to an intervention where borrowers receive SMS reminders every month three days before the payments are due. The idea is that if borrowers live very busy and unstable lives, SMS alerts might prevent them from missing payments due to oversight. Cell phone use is widespread in Uganda and only about 1% of the borrowers in this treatment group did not accept to be part of it because they did not own a cell phone. And lastly we have a control group that does not receive any additional treatment from the usual loan provisions of the bank.
We find that all of the three different treatments have a similar impact in terms of magnitudes on the number of days that borrowers pay late or the likelihood to have a perfect repayment profile relative to the control group. On average the borrowers in the treatment groups see a 7-9% increase in the probability of paying perfectly and the average number of days late drop by 2 days. These results allow us to benchmark the economic benefits of the different treatments against each other. It is interesting to see that the SMS treatment which is almost costless for the bank to implement has the same economic effect on late payments as a 25% reduction in the interest rate. A large fraction of borrowers previously seem to have paid late not for strategic reasons but because they were unable to keep track of their payment schedule without the help of simple reminders. These findings support the idea that small businesses in developing countries suffer from lack of financial management which might affect their payment behavior.
We then analyze whether the different treatment arms have heterogeneous treatment effects across subgroups of borrowers. Interestingly, we see that borrowers with smaller loans (smaller than the median $450) respond more strongly to cash back and SMS treatments, which could suggest that these borrowers look for more immediate benefits. In contrast, borrowers with larger loans respond more strongly to the promise of future interest reductions but do not show much sensitivity to cash back or SMS reminders. It seems that borrowers with larger loans are on faster growth trajectories and therefore respond more strongly to the benefit of a future interest rate reduction than small borrowers.
In addition, our results do not seem to be purely driven by tighter credit constraints for small borrowers (i.e. they cannot respond to the future interest rate reduction since they have a very immediate need for capital), since the smaller firms also respond strongly to the SMS reminders.
We also rule out that small versus larger loans only proxy for other factors such as the experience pattern of the borrowers, since often clients with larger loans could be on a third or fourth loan renewal cycle while clients with smaller loans might still be in the first or second cycle. However, we find that the correlation between loan size and loan cycle is only 14%. In addition we find that less experienced borrowers, who are on their first or second loan cycle, respond more strongly to the incentive treatments. Moreover, the subgroup of younger borrowers (below 30 years of age) responds significantly stronger to SMS reminders than older borrowers. We believe that this result indicates a difference in familiarity with mobile technology across generations.
There is a growing number of papers that test the impact of credit on firm growth and document large but heterogeneous returns to capital. De Mel, McKenzie and Woodruff (2008) document the impact of a cash-grant program on small businesses in Sri Lanka and find very high returns on capital but also large heterogeneity between borrowers. Similarly, show large returns on a loan expansion experiment in South Africa. Evidence based on quasi experimental work suggests that credit expansion in the banking sector has a large impact on firm growth; see for example Banerjee and Duflo (2004) , Cole (2009) or Udry and Anagol (2006) . Several papers have also shown the impact of the cost of capital or the structure of the loan on the take up of credit and the ex ante selection effects on borrower types, e.g. Karlan and Zinman (2011) or Fischer (2010) . But in contrast there are no papers that study the impact of ex post financial incentives or SMS reminders to help borrowers manage their loan payments.
A large and rapidly growing literature outside of finance and economics has focused on the impact of reminders and SMS text messages in particular on changing people's behaviors. The majority of these papers focus on health related interventions such as immunization, smoke cessation, out patience attendance, maternal health, exercise and weight loss, etc. (for a review see Kaplan, 2006) . The results documented in these studies show very mixed success. Also, in Political Science, Dale and Strauss (2009) show that SMS text messages that are impersonal yet unlikely to be ignored are effective on getting people to vote. The authors conducted a nationwide experiment during the 2006 elections in the US and showed that the use of SMS reminders resulted in a 3 percentage points increase in the likelihood of voting.
The use of SMS messages has only recently become of interest in the consumer finance literature. Some studies have used reminders and text messages to test the impact on the savings behavior of individuals. Kast et al. (2010) find that using text messages as reminders and feedback mechanisms increases savings rates for low income customers in Chile. shed some light on the "price-equivalent" effect of the treatment. This approach is similar to Bertrand et al. (2010) that found that some psychological features of advertising letters could affect loan demand as much as a reduction of 25% in the interest rate. Similarly, we find that SMS reminders have a comparable impact on the repayment behavior of borrowers to a 25% reduction of current or future interest rates in case the borrower has a perfect repayment history in the current loan.
The rest of the paper is structured as follows. The second section presents the experimental set up, the third section provides details on implementation and in the four section we describe the data sources and data collection procedures. The fifth section discusses the results of the study and finally section six concludes.
Experimental Set up
The experiment was conducted with Uganda Microfinance Limited (UML), a Microfinance Institution, which has 27 branches in different locations across Uganda and became a regulated deposits taking institution in 2005. In 2008 UML had over 25,000 customers, a loan portfolio of $24 Million and a default rate of 4%. Although most of UML's business loans are collateralized, it is very hard to seize the assets after a customer has defaulted. In addition, since Uganda did not have a Credit Bureau at the time, UML did not have the ability to incentivize timely repayment based on the threat of affecting a borrower's credit history.
In collaboration with the bank we conducted focus groups and client interviews to understand the viability of different incentive schemes for borrowers. We decided on three treatments to randomly assign to loan customers:
 Cash Back: Customers selected to participate in the Cash Back incentive, would receive at the end of the loan period a cash back payment equivalent to 25% of the interest that they paid on their loan if they have paid all their loan installments on time. Interest rate for these customers was 4% monthly, so in practice this incentive meant approximately a reduction to a 3% monthly rate conditional on perfect repayment and only realized at the end of the loan period. At the end of the loan period, bank staff would review all payments for the duration of the loan and verify that all of them were made on time, and that the loan was not prepaid before completion of 50% of the balance. The customer was invited to the branch to receive a check for the amount equivalent to 25% of the total interest was paid, and a paper certificate of being a good and valued customer and an on-time payer.
 Future Interest Rate Reduction: Customers selected to receive this incentive would receive a preferential interest rate of 3% in their future loan with UML when they repaid their current loan perfectly on time for every installment for the duration of the loan. In monetary terms, this incentive is in general stronger than the cash back one. Using standard assumptions for discount rates and average values for loan size and term, the net present value of the interest rate reduction incentives is higher than the cash back savings for any business expecting to receive a future loan that is at least 5% larger than the current one. However, if customers exhibit hyperbolic discounting and value the present disproportionately, the promise of a future reward may not be as compelling as the expectation of a surer one for their current loan in the near term.
 SMS reminders: Customers selected for this treatment would agree to provide their mobile number and would receive standard financial conditions for their loans, but will get a monthly text message three days before their payment day, thanking them for banking at UML and reminding them about the importance of paying on time. We had three possibilities for the message depending on the customer's characteristics and preferences. At the time of disbursal, customers assigned to the SMS reminder treatment could decide if they wanted their message in English, in Luganda, or in symbols designed for those who could not read either of those 2 languages. We hired a local company, SMS Media to send messages to about 450 customers on a monthly basis for the duration of their loans.
Success delivery rate was 97%, 2% of messages arrived late and 1% did not arrive due to network difficulties.
All customers selected for any of the treatments signed a written contract with detailed information explaining the incentive they would receive. They also received detailed explanation in person and the opportunity to ask questions. In the case of the Cash Back and the Future Interest Rate Reduction, it was very clear, both in the written copy that they received as well as during the meeting for disbursement that they would have to perfectly pay on time every installment to get the reward.
Implementation
To test the impact of incentives we selected the Micro Corporate Credit (MCC) loan customers getting loans with a term of up to 12 months. These are individual business loans targeted towards micro and small businesses, intended to be invested for productive use, such as for working capital or a capital investment. Businesses are only eligible for this product if they have been operating for a minimum of one year, and generally the individual must have some form of collateral to cover at least 80% of the principal loan amount, such as household chattels, a vehicle, a land sales agreement, etc. There is a fixed interest rate on this product of 4% per month, and there are only very rare exceptions to this interest rate. We selected this product, the MCC, because it was a small business loan, with relatively short maturity terms and with a high volume of monthly loan disbursements in urban and rural areas. At the time of implementation, about 50% of the loan portfolio at UML was MCC loans. The other 50% included group loans, mortgages, school loans, and consumption loans for salaried customers.
We selected five branches to implement the pilot project: three urban branches (Kajjansi, Kyengera and Nakawa) and two rural branches (Kiboga and Mityana). Selected branches had been operating for at least three years, had a rapid flow of customers and monthly disbursements, had necessary branch support and sufficient staff for adequate implementation and would offer an appropriate physical location for constant monitoring and to hold private meetings with customers at the time of disbursement.
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Project implementation started in all five branches during the last week of April 2008. We produced project materials and trained branch staff on project procedures including the use of a randomization software to randomly assign all customers approved for an MCC loan to one of the three incentives or a control group at the time of disbursement. We decided to randomize at the loan officer desktop because it was the most efficient way of including all approved customers in the study minimizing the interference with regular procedures at the bank. We design a small piece of software that would work within Excel and would allow for easy randomization of customers. The loan administrator would simply have to input the client name, ID number, loan amount and interest rate, then click a button that said "get loan type." The program would then generate a response that indicated whether the client should be assigned to group 1, 2, 3 or 4, and would make an unalterable record of the entry. The program was installed in the loan administrator's computer at each of the branches. The procedure was designed in a way that we could make sure that each customer was assigned to a random group and loan officers did not have any power to change or adjust the selection process, so that the assignment was in fact completely random. The random assignment was designed such that the control group, the Cash Back, and the Future Interest Rate Reduction each had a 22% chance of being drawn while the SMS Reminder group had a 34% chance. Since we expected the SMS reminder to have a smaller impact than the monetary incentives, we increased the sample size to increase the statistical power to assess the size of the impact. Customers assigned to the control group received their loan with standard conditions and received no incentives for repayment, all data was collected for them to compare their repayment behavior to that of the participants assigned to one of the treatments (incentives). For the duration of the implementation period, until mid-August 2008, every day, at selected branches, all approved MCC loan customers with a loan term up to 12 months came to the branch to meet with the loan administrator, receive the reimbursement and got assigned to one of the groups for the pilot test.
Data sources and sample
Sample construction: To analyze the repayment behavior across different treatment groups we constructed repayment data from different data extracts from the IT system at the bank, and complemented it with personal and business characteristics obtained from the loan application and loan appraisals forms and entered electronically by a team at Uganda Bureau of Statistics hired for this project. Building repayment data sets was a complicated process. During the period of analysis for the incentives for repayment program, UML went from being a Regulated Deposit Taking Institution in the Ugandan financial sector to being a Commercial Bank and became part of Equity Bank. The transition meant a lot of changes in procedures at UML including a change on banking software from Bakers Realm to Finacle. The migration process created a lot of problems and ultimately made impossible to track repayment in a consistent and flawless way using only loan accounts. Therefore we had to use information from the customers' deposit accounts and extract information for each of the loan payments that a customer made. In order to make a loan payment, customers are required to make a deposit to their savings account, and then that money deposited into the savings account will be transferred to their loan account which then is credited as a payment. This allowed us to reconstruct all the payments that borrowers had made over the term of their loans.
We obtained data from March 2008 until June 2009. We were able to build a data set to compare, on a monthly basis, cumulative payments made by each customer required for the duration of the loan.
Because of the organizational strains on the bank from the transition to a deposit taking institution we terminated our experiment by June 2009. We therefore only include loans that had a final installment in June 2009 or before. This earlier cut of reduced our sample size from 1,467 subjects to 1,246. To ensure data quality we also drop customers that had additional concurrent loans. The resulting number of loans for the analysis is 1121.
Outcome Variables: We construct several indicators for repayment behavior for each of the customers in the program. These indicators include (1) number of installments paid on time for the duration of the loan (nonconsecutive), (2) number of installments paid on time consecutively before incurring any late payment (this variable is different from the first indicator since it takes into account the fact that once a customer pay late one installment may lose the incentive to continue paying on time, since the monetary incentives in the program are only for customer who paid perfectly on time every installment), (3) average days late across all the installments. We also have details of the loan characteristics such as the amount, term, cycle, and the location of the branch that issued the loan.
Finally for most customers we also have details on their personal and business characteristics from the loan application and appraisal forms. These include gender, marital status, age, household size, if they are home or business owners, time in business, and repayment capacity.
Summary Statistics: Table 1 presents a summary of all the relevant variables for the analysis. 6 Panel A
shows borrower and loan characteristics. The average loan size is about $800, although more than half of the borrowers have loans smaller than $500, the median is $450. The length of the loan maturity is concentrated around 7 months in fact 48% of loans in the sample had a 6 month maturity. The majority of borrowers have little experience with this type of loan, 75% of them are in their first or second loan series (cycle). 35% of the borrowers are women and 78% are married. The average customer is 38 years old and lives in a household of 5 people. 58% own a home and while all of them have businesses that have been operating for 8 years on average, only 36% own the premises or the location in which the business operate. During the loan appraisal process, loan officers calculate the repayment capacity of the customer as the monthly surplus of the business discounting household expenses, on average $309.
In Panel B of Table 1 we summarize selected repayment outcomes. 34% of people in the sample paid perfectly on time every installment of their loans, however, on average, people paid 62% of their installments on time. The repayment behavior differs substantially between borrowers, on average customers pay 8 days late every month however some customers never paid late while others were consistently late in all their payments.
Finally, Panel C in Table 1 Kampala and together accounted for 55% of the loans, while Kiboga and Mityana, located in rural communities 2.5 and 1.5 hours drive away from Kampala respectively, accounted for 45% of the sample.
Random Assignment: The random assignment was successful in creating groups that are comparable on all observable dimensions at baseline. In Table 2 we present the means for loan and customer characteristics summarized in Table 1 for each one of the treatment (and control) groups in columns (1) to (4). Columns (5) to (7) show the p-values for the difference in means (t-test) and the difference in proportions tests. We cannot reject the null hypothesis of equality in any of the cases when we compare each of the treatment groups with the control group with a confidence level of 99%. However, when comparing different treatment groups we get some statistically significant differences in underlying characteristics. Although this may happen by chance when running several statistical tests it is worth noticing that loans assigned to the Cash Back group are smaller than those assigned to the Future Interest Rate Reduction group. The difference is statistically significant at the 5% significance level. The same is true for household size; the difference between the group assigned to Future interest rate reduction and SMS reminder is significant at the same level.
Treatment Effects
We estimate the effects of each of the treatments compared to the control group on different proxies for repayment outcomes. We select three outcome proxies that capture different dimensions of the borrower's repayment behavior. "Perfect Repayment" is a dummy variable which equals one if the Finally, we look at the "Average number of days late per installment, which provides the most detailed image of a borrower's payment behavior. It tells us whether some customers were completely oblivious to their payment dates while others only fall late by a small margin.
We now estimate the impact of the three different treatments on these proxies for repayment outcomes. The general form of the equation is:
Where Cash Back is a dummy that equals 1 for borrowers assigned to the cash back treatment and zero for all others, similarly for Future Interest Reduction and SMS treatments. In some specifications we control for loan characteristics ( ) including loan size and loan series and for the most complete ones we also add controls for borrower characteristics ( ) like gender, age, and household and business characteristics.
The variables of interest are a set of dummy variables for each of treatment groups. We also include branch fixed effects in all estimations to account for differences in management and customer types across braches which may affect repayment. These include for example the ability of bank staff to induce good repayment practices, the quality of service at the branch, and the location or accessibility of the branch (including being urban or rural branch). We also include month of disbursement fixed effects.
Since the project was implemented from April to August, we want to account for any changes in the economy that may impact loan repayment in the period.
In Table 3 we show the results from the main regressions. Columns 1 to 4 show results from a probit model with "perfect repayment" as the dependent variable. In column 1 we present results for the basic model that only includes treatment dummies as well as a set of branch and disbursement month fixed effects. The coefficients for all three treatment dummies are positive and statistically significant. The coefficients for the Cash back, Future Interest Reduction and SMS reminders incentives are 0.262, 0.225, and 0.274, respectively. The interpretation of these magnitudes imply that customers assigned to Cash back incentives had a probability of repaying perfectly that is 8.56 percentage points higher than customers in the control group. Customers assigned to Future reduced interest rate were 7.27
percentage points more likely to pay every installment on time than those in the control group, while interestingly, those without any monetary incentives but receiving SMS reminders had a probability of perfect repayment 9 points higher than the control group In columns 5 and 6 of Table 3 we now repeat the specification from columns (1) and (2) but using the percentage of installments paid on time as the dependent variable. The Cash Back incentive is the only one that has a significant effect on repayment and only when not including personal and business characteristics in the regression. People in the Cash Back treatment group had a percentage of installments paid on time 6 percentage points higher than customers in the control group, people in the Future Interest Reduction and the SMS treatments had a percentage of timely-paid installments that were about 4 percentage points higher that the control group, but the difference was not statistically significant. Finally, columns 7 and 8 show results when using the average days late per installment as a dependent variable. Customers assigned to the Cash Back incentive reduced by about 2 days their average lateness in repayment, a 22% reduction on average. The effects for the other treatments were between 0.7 and 1.1 reductions in days late, although not statistically significant at conventional levels.
Heterogeneous Treatment Effects
It is interesting to note that in particular the size of the loan and the loan series variables when included in the regressions showed significant effects on repayment outcomes. Bigger loans seem to be performing worse than smaller loans although more experienced customers (with higher loan series) seem to repay better than less experienced ones. To further explore the interaction between the treatment effects and loan and customer characteristics, we turn to examine heterogeneous treatment effects. We conjecture that loan size could be an important covariate since it might be a proxy for the success of the business or the ambitions of the founder. In turn this could affect their willingness to respond to the different treatments, if they are already managing the business better than other firms.
Similarly, we pick the series of the loan as a proxy for the experience of the borrower. It is possible that people who are starting their banking experience are more prone to respond to incentives, while more experienced customers may be already set in their ways and thus may be difficult to influence. In Tables   4 to 6 we explore these hypotheses further focusing on the more complete specifications that control for loan, personal and business observable characteristics.
In Table 4 we divided our sample in two groups according to loan size. Customers with median loan size and below (less than 1 Million UGX or $450) are part of the "small" sample. Customers with bigger than median loans, are classified as "big". The results show that the effects of the incentives on repayment were only significant for customers with relatively small loans. In general, the size of the coefficients for the incentives is higher and they are more significant for the sample of small loans relative to the whole sample. For example, the impact of the Cash Back incentive on the amount of days late improves by more than one day (the coefficient goes from -1.67 to -2.84, and it is 0.31 and not statistically significant for the bigger loans, see columns 5 and 6). The Cash Back incentive resulted in borrowers with a percentage of timely-paid installments 10 percentage points higher than similar customers in the control group (columns 3 and 4). It is interesting to note that for the probability of perfect repayment (columns 1 and 2) the significance of the Reduced Future Interest incentive is exclusively for bigger loans, the coefficient is 0.384 -probably customers who expect to get bigger loans in the future are particularly interested on receiving preferential rates going forward-, while the SMS Reminders seem to only work on customers with smaller loans. The effective results for the SMS reminders on improving the probability of perfect repayment seem to be driven by customers with smaller loans. The coefficient is more than 100 times as the coefficient for bigger loans.
In Table 5 we now repeat the same analysis by dividing the sample into customer's with and without experience with the MCC loan. The average and median customer is in the second loan series, and the effectiveness of the incentives seems to be a feature of customers with relatively little experience (loan series 1 and 2). Although the differences are not as big as between customers with small and big loans, it is clear that the size of the coefficients and the significance levels of all treatment dummies are higher for less experienced borrowers. In columns 1 and 2 for the probability of perfect repayment the coefficients for the treatment dummies are very similar and range between 0.31 and 0.34 all significant at the 5% significance level for the inexperienced customers, while for the experienced customers coefficients range between 0.21 and 0.27 and are not statistically significant at standard levels. In columns 3 to 6 we see that only the Cash Back incentive has significant effects on improving the percentage of installments paid on time and reducing the number of days late, both for inexperienced customers (coefficients are 0.07 and -2 respectively). It is important to note that the sample size for the more experienced customers is small. In Table 6 we examine heterogeneous effects for customers dividing the sample by age. The younger customers in columns 1, 3 and 5 are 30 years old or younger (25% percentile) and the older customers in columns 2, 4 and 6 are older than the average (36 years old). We see that in general for this reduced sample sizes significance of the incentives coefficients drops. However, Table 6 allows us to identify a very significant difference on the impact of the SMS reminders on younger customers. The coefficient for the perfect repayment outcome is five times bigger than for older customers (0.697 versus 0.137 in columns 1 and 2 respectively), and is highly significant. 
Conclusions
The results of this study suggest that financial incentives in the form of either a cash back promise or a lower interest rate for the next loan cycle had a similar impact in terms of magnitude on customer repayment behavior than an SMS reminder service prior to each payment due date. Customers who received one of these treatments relative to the control group, had on average an 8% increase in the probability of paying all their installments on time and the average days late drop by 2 days per month.
Interestingly the SMS treatment which is almost costless for the bank to implement has the same economic effect on late payments as a 25% reduction in the monthly interest rate. In addition we see some heterogeneity in the treatment impact, in particular less experienced borrowers and those with smaller loans respond more strongly to the treatments, especially the Cash Back and SMS treatments. If more experienced borrowers are already set in their ways, they might find it more difficult to change their behavior in response to new incentives. While in contrast more recent borrowers are still in the process of setting up a payment routine. Therefore, the estimated treatment incentives could be explained by newer borrowers still setting up their payment routines and thus might be more successful in helping them shape timely repayment routines.
We can also shed some light on the underlying behavior of borrowers. A large fraction of borrowers seem to pay late not for strategic reasons but because they previously seem to be unable to keep track of their payment schedules, without the help of simple reminders. This supports the idea that small businesses in developing countries suffer from lack of financial management which affects their ability to make payments on time. But this insight has broader implications for the design of credit products by financial institutions. The repayment behavior of a borrower is not only shaped by the financial dimensions of the credit, such as interest rate, late fees etc., but is also driven by what appears to be simple product details such as the ease with which the borrower can pay the loan, for example whether he remembers the payment due date. Any implementation which facilitates the payment for borrowers seems to have substantial implications for loan payment behavior and with it the assessment of credit risk. In fact, this simple implementation change is equivalent to an incentive of a 25% lower interest rate.
These findings suggest that we need to widen our concept of credit risk beyond strategic and economic default, and take into account the role of channel factors for loan repayment. The exact structure and channels through which borrowers pay their loan, may themselves have an impact on the credit risk of the borrower. Much more has to be done to understand the exact form of these channel factors, but our results suggest that the magnitude of these effects might be economically very significant. For example, in future work it would be very interesting to build on the heterogeneous treatment effects we found in this study and explore whether the different treatments can be optimally targeted to different subgroups of the borrower population. Another interesting extension would be to understand whether there are positive interaction effects between the pecuniary and non-pecuniary treatments such as SMS reminders. Table A1 . Results are shown for different samples: customers with small loans under or equal to USD450 (UGX1,000,000) and for customers with big loans higher than USD450 (UGX1,000,000). The analysis uses repayment data built from the bank IT records and data entered from loan application forms. Regressions (1) and (2) Table A1 . Results are shown for different samples: customers without much previous experience with loans at the bank (in their first or second loan series), and more experienced customers that are on their third or higher loan. The analysis uses repayment data built from the bank IT records and data entered from loan application forms. Regressions (1) and (2) are estimated using Probit, and all others using OLS, all include branch and time of disbursement fixed effects. Robust Standard Errors are in parentheses. *, ** and *** indicate statistical significance for 10%, 5% and 1% significance levels, respectively The analysis uses repayment data built from the bank IT records and data entered from loan application forms. Regressions (1) and (2) are estimated using Probit, and all others using OLS, all include branch and time of disbursement fixed effects. Robust Standard Errors are in parentheses. *, ** and *** indicate statistical significance for 10%, 5% and 1% significance levels, respectively 
